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.. 
(RED SECT! ON Ill - TOXICITY, EXPOSURE, AND RISK) 

OccupationaL_and Residential 

An Ou:upational and/or residential exposure assessment is required for an active ingredient if (1) 
certain toxicologtcal criteria are triggered and (2) there is potential exposure to handlers (mixers, loaders, 
applicators, etc.~ during use or to persons entering treated sites after application is complete. Capt;m meets 
these two criJCriJ. 

Use Summar~ 

Capta.n :s a non-systemic fungicide used as a protectant against fungal diseases on a wide variety of 
plant maLeria!s Captan is also used as a fungicide/preservative in manufactured products such as paints and 
adhesives. On .\ugust 18, 1980, the Agency initiated a Special Review of captan based on its classification as a 
B2 , probable hUJnan carcinogen. As a result of the special review, it was determined that the non-food uses 
would be retained while some food uses would be canceled. A Task Force, representing the then major 
manufacturers 1:Jl cap tan, was formed to provide the necessary toxicology, residue, and worker exposure data 
required to supp1!rt the remaining uses. The Task Force currently consists of Zeneca Inc. {formerly ICI 
Americas Inc.) nnd Makhteshim-Agan (America), Inc. The Task Force intends to support the reregistration of 
captan for the !nllowing uses 1

: 

Seed/Seed Piece Treatment for crops such as alfalfa, cereal grains, cotton, soybeans, corn, potatoes, 
and vc~clables. 

Spray Appiications to almonds, apples, apricots, blueberries, cherries, grapes, pears, plums, 
strawhc,-rics, canebcrries (IR-4), nectarines, and peaches. 

Posr--h;_uvest fruit dips to control storage diseases for apples, pears, and cherries. 

Spray Applications to azaleas, begonias, camellias, carnations, chrysanthemums, conifers, dichondra, 
gladi1 fiu··, grasses (lawns and lawn seedbeds), ornamental flowering plants, roses. 

Greell.lli'U~.c soil treatments. 

Non-:_\gr~ulmrai/Industrial Uses: 

In--pianl __ tdditives for paints, plastics, rubber, adhesives, cosmetics. 

Use 1n ]l•?t powders and shampoos. 

Occupationai.-:J::l1ic and Homeowner-Use Products 
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There :-tr,,~ .<>everal products containing captan that are intended for use by homeowners. These include 
wettable powder/dust formulations that may be applied by the homeowner to vegetable gardens, fruit trees, 
ornamemal trees dOd shrubs, and turfgrass. Captan is also formulated into paints, adhesives., and vinyl products 
that may also be ,_tsed in and around residences. 

Summary of 'Toxicit} Concerns Impacting Occupational and Residential Exposure._~ 

Captan kchnical is classified as Toxicity Category IV for acute oral toxicity and primary dermal 
irritation; T ox iL:ity Category III for acute dermal toxicity and acute inhalation toxicity. Captan technical is 
classified as ToxH:Ity Category I for primary eye irritation (irreversible corneal opacities in unwashed eyes). 
Capt an is also a ilWllerate skin sensitizer. 

In the T,;xicology Endpoint Selection (TES) Document for Captan dated 10114/94, the Agency's 
toxicologists P~C1Jmmended that a risk assessment be conducted for short-term (I to 7 days) exposure. The TES 
Committee selected the endpoint (NOEL of I 0 mg/kg/day) fm use in the exposure assessment, from a 
developmemal W\.icity study using rabbits. The NOEL is based upon increased post-implantation loss, reduced 
mean fetal weigh,·, and increased skeletal defects in fetuses. 

Captan 1' a 82, "probable human carcinogen" hased on increased incidence of renal cortical/tubular cell 
neoplasms in tua!c, Charles River, CD rats and increased incidence of uterine sarcomas in Wistar rats. Other 
evidence include:· increased incidence of intestinal neoplasms in B6C3FI mice, in ICR-dcrived CD-mice, and in 
Charles River {'!J :mice. The Q* is 1.2! x 13 (mg/kg/dayY'. The Q* was 1.05 x 10·3 in the previous draft. 

To asse<..\ dermal exposure, a dermal absorption rate of 0.4%/hour was selected. The selected rate was 
presemed in a memorandum from Dr. Zendzian, Senior Pharmacologist, to John Redden, RCAB, dated 
6/20/96 Derma. absorption will be calculated as follows: 

For c., ample, the first hour-0.4% x lOmg available t<Jr absorption ~~ 0.04 mg 
The second hr,ui 10 mg minus 0.04 mg from first hour plus the second hourly deposit. This will continue 
throughout thr eight hour period. for tasks taking less that 8 hours, the dose will be assumed to absorbed in a 
similar manner ti'ilv without the additional exposure. 

FQPI', < :qnan is s1milar to the fungicide folpet (Phaltan). 

Caplan ~~. m Toxicity Category 1 for primary eye irritation and is a moderate skin sensitizer. According 
to the informal Jon provided in incident reports reviewed by the California Pesticide Illnes~~ Surveill:mce Program 
between 1982 an;i 1.990, there were 14 eye/skin incidents reported for reentry workers, 14 eye/skin incidents 
reported for tnixu·Jloader/applicators, and 10 eye/skin incidents reported for other activities such as dipping 
flowers, prep;nir ::. root and bulb dips, moving recently treated seed with forklifls, and exposure to spray drift. 

There are many uncertainties associated with eye/skin incidence reporting and the Agency':~ ability to 

mitigate these ad\·erse effects. Some of the uncertainties include: 

• The 111ajurity of incident reports are associated with pesticide applications that are applied as tank 
mixc'. These tank mixes often involve other active ingredients which may also be irritants or 
sensil!D .. r":>. 
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• Symp!O!lJ3 such as conjunctivitis and irritation can be caused by soil, sweat, and foreign objects such as 
plant n~a,·::ria\ irrespective of any pesticide used: 

• Eye incidents are typically under··reported for reasons such as fear of employer reprisal, migram 
workn.;; not wanting to attract attention to themselves, and the cost of medical treatment: 

• Few ~tat..:s require incident reporting. Captan is used more frequently in areas outside California (one 
of the few states requiring physicians to report pesticide incidents) where conditions, such as high 
humidi[~ favor the plant diseases controlled by captan. 
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Handler Exposures and Assumptions 

Terrestrial Food Uses: Seed/Seed Piece Treafments for crops such as alfalfa, cereal grains, cotton, 
so:ybcan~. corn, potatoes, and vegetables. 

The r\.).!Cilcy is addressing two occupational exposure scenarios associated with the seed/seed piece 
treatmcn1 use· 

! ) cxp>surc while operating commercial or smaller on-farm bulk seed treatment equipment; 

2) expu"ure while adding captan to seed during planting activities. 

]nilk seed treatmem: 

To addre.;;.ll occupational exposures while operating commercial or smaller on-farm bulk seed treatment 
equipment, the Agency has considered the 1980 study "Potential Exposure of Workers Dunng Seed Potato 
Treatment with C aptan", E.R. Stevens and J.E. Davis. In that study, the investigators monttored handlers 
pouring captan imo seed hoppers of potato seed piece dusting machines, handlers cutting and sorting the treated 
polato seed piece~. operators of potato seed piece planters, and observers involved in the planting operations. 
The study was ._·,_mdllcted on pmato farms located in the Columbia Basin Irrigation Project during the potato 
planting seas()) I 

Typical!,., potato seed pieces are treated at planting f1me. In the study, dermal exposure monitoring 
was limited to lhc hands, face, and neck, based on the assumption that handlers normally wear long-sleeved 
shirts or jacket:; and long pants, during cool weather in the early spring when these operations are conducted. 
Hand exposure \\as not monitored for the handlers culling and sorting the pmato seed pieces, because they wore 
rubber gloves. However, hand exposure was monitored for the handlers filhng the seed hoppers with captan 
because these h;mdlers wore canvas-backed leather gloves. Inhalation exposure monitoring was also conducted 
because it was oh~ervcd that workers did nol routinely wear dust respirators during these operations. The 
potent)al hour)\ 1·x.posurc rates are presented in Table I. 
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Table I. Potential Exposure* of Workers to Caplan During Potato Seed Piece Treatment and Potato 
·>Jan ling, at the rate of 0.075 !b ai/100 pounds of potato seed pieces. 

! Average 
Average Dermal Average Hand Average Inhalation 

Acti 1. n: Exposure excluding Exposure Dermal Exposure 

(number or hands (mg/hr) (mg/hr) Ex.posure* (mg/hr) 

replicates) (mg/hr) 

Filling the lioppcr 4.12 3.56 7 .. 68 0.82 
( 151 (with leather 

gloves) 

f---------·-
Cutting ;md ':>(lrting 0.55 Not collected, 0.55 0.04 
treated seed piCCL'S (rubber gloves 
(301 worn) 

-···· 

Observer rldir:g on 0.31 ll.ll 15 0.33 0.03 
rear of planter (_")) 

·----·- -
Planting, c!,d .. scd 0.34 om3 0.37 ().()3 

cab (.1) 

* - ' Doc.~ .1ot constder dermal absorptiOn. Estimates for absorbed datly dose are presented m Table 2. 

In the i'D 2/3 it was estimated that exposure, as a result of these operations, occurs 5 
days per year for typical farms, such as those located in Maine, and 15 days exposure per 
year for larger farms, such as those located in Idaho. 
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Table 2. Margins of Exposure and Cancer Risk for Handlers using Captan During 
Potato Seed Piece Treating and Planting Captan 

DSD DSD Cancer 
Daily Adjusted Margin of Adjusted Risk 

Activity Systemic for 60kg Exposure for 70 
(numbct of Dose body wt. kg bodly (X 10) 
replicate;) (mg/day) (mg/kg/ wt. 

day) (mg/kg/ 
day) 

Filling the 7.07 0.12 83 (not 0.1 8.2 7 -
hopper 115) including 2.5"6 

dust/mist 
resp.) 

---- ·-- --
Cutting and 1.62 0.0066 1515 0.0057 4.7"-
sorting 1 :Ill) (with 1.4-7 

gloves) 

1---------- -

Observet 0.287 0.0048 2083 0.0041 3.3"-
riding on rear l.O' 
of planter 15) 

...... ___ -- f--· 
Planting. 0.293 0.0049 2041 0.0042 3 _4 X -

enclosed cab li.07 
(5) 

- -

seed treatment, planter bo:>; 

There ;~re no activity-specific data to address the use of captan as a planter-box seed 
treatment, at planting time. To address this scenario, the mixer/loader data for wettable 
powder formulations available in PHED will be used. In the PD 2/3, it was determined that 
soybeans were the most likely crop to require planter-box seed treatment, since most other 
crop seeds arc normally acquired pretreated. The activity consists of adding small amounts 
of captan to sllybean seed after it has been loaded into the soybean planter seed hoppers. 
Captan is either mixed into the top few inches of seed to help disperse the captan dust or left 
alone to be mixed by normal shaking of the hopper as it moves through the field. The 
assumptions used for this scenario include the treatment of enough soybean seed to plant 60 
acres per dav tsJx-row planter with 30 mch rows planted at 4 mph), and a treatment rate of 
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0.066 lb ai/hushel at 1.13 bushels planted per acre. Individuals are estimated to use captan 5 
days per year as planter box treatment. 

dirblast and groundboom applications 

Spray applications to almonds. apples, apricots. blueberries, cherries, grapes, pears. 
plunl'. strawberries. caneberries (IR-4), nectarines, peaches. 

Surrogate exposure data to address handler exposure for these applications are 
available in the Agency's Pesticide Handlers Exposure Database (PHED). Mixer/loader 
exposure estimates are calculated separately from the applicator estimates to address the 
differences between handling the wettable powder and liquidlt1owable formulations and 
differing exposures between mixing/loading and application activities. The dilution rates for 
aerial. groundhoom, and airblast applications are assumed to be 20, 100, and 400 gallons per 
acre respectiVely•. The assumptions regarding acres treated per clay are presented in Table 3, 
Summary Exposure Values for Caplan (rng/clay). Handlers are assumed to use captan 7 clays 
per year for sr:-awberries and 3 clays per year for the remaining fruit crops. 

Almonds and strawberries were considered the crops most likely to he treated hy 
aircraft based on strawberries being a row crop and almonds, which are grown in 
concentrated areas, occasionally need emergency treatments during periods of extensive rain 
when grounu equipment cannot be used. Although almonds require a higher rate than 
strawberries. handler exposure t(Jr treating strawberries was used in the exposure assessment 
instead since it is assumed more acres per day are treated (100 vs 300 acres per day aircraft). 
Strawberrie:; are also likely to be treated by grounclboom equipment and orchard and trellis 
crops are a.,sumecl to be treated by airblast equipm<:nt. 

Surrog«te data are available to distinguish handler exposure for individuals treating 
dwarf fruit trees and trellis crops. such as grapes and brambles, from those individuals 
treating traditionally cultivated orchard~. These separate scenarios are presented in Table 3. 
Scenarios audressing home gardener exposure are discussed undt:r the ornamental uses. 

[lOSt-harvest dip applications for apples, cherries, and pears 

There· .1re no activity-specific data to address the use of captan as a post-harvest dip 
treatment for ;!pples. cherries. and pears to control spoilage during storage and transit. The 
main activity •.s the mixing/loading of captan into the dip/drench tank. Most of the 
application itsdf is mechanized and involves relatively low exposure potential. These 
activities indude overseeing the apples being conveyed in and out of the dip/drench area, and 
operating fork lilts to convey field boxes or bulk bins of fruit for clipping or storage. Dipping 
the fruit by hand would involve relativdy high exposure potential. However, EPA has no 
data to assess the exposures anu risks tium hand dipping. The only data available in PHED 
to address rhi' scenario are those for the mixer/loader handling a wettable powder. This 
activity is a>Sumcd to result in the highest exposure. In the PD 2/3, it was determined that a 
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mixer/loader ''10uld prepare four batches per day for a period of 6 weeks (in West Virginia) 
to 32 weeb ( >:1 Washington state) The dip tank sizes are assumed to range from 1000 to 
3000 gallom 

Tern:strial Non-Food Uses: 

Spray applications to azaleas, begonias. camellias, carnations, chrysanthemums, 
conikrs. dichondra, gladiolus, grasses (lawns and lawn seedbeds), ornamental 
flow"rmg plants, roses. 

groundboom applications to field grown ornamentals 

Data are available in PHED to assess mixer/loader and groundboom applicator 
exposure for treatment of field grown ornamentals such as azaleas and carnations However, 
the Agency believes exposure from these treatments is lower than would be expected for the 
strawberry exposure scenario presented in Table 3. This is based on the likelihood of 
smaller acreages of field-grown ornamentals being Treated in one day and those handlers 
being exposed to less amounts of active ingredient per day. Th(~refore, the exposure and risk 
assessment tor groundboom applications to strawberries is used as a reasonable worse-case 
surrogate for .lpplications to field-grown ornamentals. 

applications to greenhouse-grown ornamentals using hand-hell) and 
groundboom equipment 

For applications to greenhouse grown ornamentals such as carnations and 
chrysanthemums. two appropriate application scenarios were available in the database. These 
are applications using a high-pressure portable handwand, and the backpack/knapsack 
sprayer. In the PD 2/3, it was assumed that mixer/loaders spent 0.25 hr per day 26 days per 
year and applicators spent 0.5 hr per day 26 days per year handlling captan. In some larger 
greenhouse operations, groundboom sprayers are utilized for early sprays. These 
applications are assumed to result in lower exposures than would be expected for 
groundboom applications to strawberries based on the likelihood of smaller acreages being 
treated in one day. Therefore. the exposure and risk assessment for groundboom 
applications 1<, strawberries is used as a reasonable worse-case surrogate for groundboom 
applications tc• greenhouse ornamentals. Consequently, an exposure assessment for 
greenhouse ;~rnamentals will be conducted only for the hand-held equipment scenarios. 

Typical use directions for ornamentals include dilution rates with directions to apply 
the dilutions t•' the point of run-off. Because dosages are expressed as amount of active 
ingredient (ai) per 100 gallons of water it is difficult to determine the amount of ai applied to 
a specific are« In a greenhouse study conducted in the Netherlands (Brou·wer et. al. )2

• it 
was reported that typical high pressure sprays to mature crops r<~quire 300 to 350 liters 
(approximate!\ 75 gallons) of water per 1,000 sq. meters (approximately 0.25 acre). In that 
study. applka~Drs required approximately 50 minutes to spray 1,000 sq. m~ters. Therefore. 
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for the high pressure exposure scenario, OREB will assume one hour per day for 
mixing/loading and applying the pesticide 26 days per year. Although it is unlikely that a 
backpack spraver could deliver 100 gallons per hour, OREB will assume one pound ai 
handled per day for 26 days per year. 

greenhouse soil treatmems 

These treatments are similar to the foliar treatments discussed above. The only 
exception being that the application is directed to the soil around the plants rather than the 
foliage. Therefore, the exposure and risk assessment for applications to greenhouse 
ornamentals u;.ing hand-held equipment is used as a reasonable worse-case surrogate for 
greenhouse soil treatments. 

r.esidential applications made by home gardeners 

Surrogate data are available in PHED to address exposure scenarios for home 
gardeners. !"hese scenarios are for mixing/loading and applying captan using a garden hose
end sprayer and a one-to-two gallon tank sprayer with a handwand. The Agency strongly 
recommends the use of baseline attire (i.e., long-sleeve shirt, long pants, shoes, and socks) 
by any app!Jcator. However, as an added safety measure, the Agency will assume that such 
attire is not routinely worn by home applicators for this risk assessment. The assessment is 
conducted using total deposition -- no protection factors are used to account for long-sleeves 
or long pam:; In the PD 2/3, it was assumed that homeowners use 0.8 ounces of captan in 5 
gallons of diluted spray per day for 4 days per year. In California, it was assumed that 
captan may he applied up to 18 times per year1

. Therefore, OREB will assume the higher 
frequency ( 18 times per year) to accoum for usage in areas of the United States having mild 
climates. The Agency will also assume 50 years of use for lifetime exposure estimates. 

residential applications to lawns 

There :m~ limited surrogate data available in PHED to address this scenario for the 
homeowner and profession lawn care personnel while mixer/loading and applying captan to 
both turfgrass and dichondra. For the homeowner, the Agency has assumed a treatment area 
of 5,000 square ft:et. The frequency of use is assumed to be 2 times a year over a 50 year 
lifetime. Like the home garden applications, the Agency will assume that the homeowner is 
not routinely wearing long-sleeves and long pants while mixing/loading and applying captan. 
For the profe'.sional lawn care operator (LCO), the Agency assumed that two acres per day 
would be trcar,:d up to 10 times per year 

mntications to golf courses 

There .Jre surrogate data available to address the application of captan to golf courses. 
For this use. lhe Agency has assumed the use of groundboom equipment, and that a typical 
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golf course c<,rlsists of 40 acres of fairways. The golf course is assumed to be treated 10 
times a yea1 

N on,_.~gricultural/Industrial Use~: 

in-pl;ull additives for paints. plastics, vi!:!yL_ rubber, adhesives. and qJsmetiG; 

Data arc available in PHED to address worker exposure to captan resulting from its 
use as a preservative/fungicide for paint>. vinyl, plastics, rubber, adhesives, and cosmetics. 
Mixerlloadn Jata available in PHED was used to address workers adding captan during the 
manufacturing of these industrial products since these uses appear to be similar to rhose of an 
agricultural mixer/loader. Caplan is weighed then added to the various products which are 
typically maJe in batches (e.g., paint and wallpaper pastel. Although plastic and vinyl are 
relatively inert, captan is used to control molds attacking plasticilzers (such as ethylene 
glycol), which are added to enhance the properties of plastics such as toughness and 
flexibility. 

According to information available at the time of the PD 2/3, captan's use as an 
additive to mdustrial products was very limited. It was anticipared that an even lower market 
share could he expected in the future. Exposure scenarios addressing the addition of cap tan 
into specialty paints having pesticidal claims and into adhesives to promote longer shelf-life 
were selected as representative scenarios for the industrial uses. 

For captan formulated into paint products, a rate of 12 pounds active ingredient per 
100 gallons ol paint is used, with a total of 36 pounds active ingredient added per day. For 
captan to he used as preservative to be incorporated into wallpaper paste, 7. 9 pounds active 
ingredient are used per day. Although the use of captan in these products is reponedly 
limited, the cl,sessment will assume 250 days of exposure per year. 

ComrnL:rcial painter and homeowner painter exposures, with respect to application of 
paints containmg captan, were also estimated. The commercial and homeowner exposure 
assessments were conducted using PHED. Homeowners were assumed to use the paints one 
day a year f,H 50 years. The painter assessment is used as a reasonable worse-case surrogate 
for other secondary handler exposures to products such as wallpaper paste, adhesives, etc. 

Use rn pet powders, hand soaps. and cosmetics. 

Captan is formulated into pet powders. hand soaps, and cosmetics. Based on 
information prqvided in the PD 2/3, it appears that captan is used on a very limited basis. 
Thus a handler exposure assessment in the industrial/manufacturing settings is not being 
conducted hasc:d on the assumption that the use of captan as an additive to paints and 
adhesives represents a greater exposure. There is also a secondary handler exposure 
potential for persons using these captan-containing products. These include exposure to 
persons using cosmetic products, hand soaps, and pet powders and shampoos. 
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Post Application Exposures and Assumptions 

EPA has determined that there is a post application exposure potential for persons 
entering certam treated sites after the application is completed. Post-application exposure is 
particularly likely following foliar applications to agricultural crops, ornamentals (field and 
greenhouse grown), golf-course and sod farm turfgrass, and residential lawns and gardens. 
Post-application exposure is likely to be less significant in industrial and manufacturing 
settings and following the use of pet products. 

To suppot1 the reregistration of captan, the CAPT AN Task Force has submitted four 
worker, post-application/reentry exposure studies. Each study consists of two MRID 
numbers rerrc,;cnting dislodgeable residues (Guidelines 132-la,b) which were conducted 
concurrently with worker (harvesting) exposure monitoring (Guidelines 133-.:3,4). One of 
those studies was for reentry exposure following applications of captan to tomatoes. Since 
the Captan Task Force is not supporting tomatoes, this study has not been included in the 
exposure assessment. The three remaining studies are adequate to support the agricultural 
uses of caplar: 

l_ 2 



Table 3. Summan Exposure Value'> fm Captan (mg/day) \Jsing the Pesticide Handlers Exposure Database (Vcr I 1) 

I 
L nn bpowe ~ I L:nn LAPll'-llrt:- App!Jeatmn Ratc Dally Amt.' 

I 
Dati'; Damal I .... , ,......... I · ...... .,., 

Exposure Scenario Dcm1al · 1 mg/lb au (lh aiicydei Treated Dose- Dose' Dcm1al and 
(scenario numbe(J I Inhalation' lmg;day 1 tmg/day 1 lnhalatton Do\t 

i 
_,\.!'Ji, ,I 

I i . :;~,:- .-J:r.-, 
II ! ! ! I ! 

·~-------- -----~-- - - ___ _l_ ___ ---- ·- ---------- ' " I 
MJXer.'Loader Exposure 

Wettabh: Powders (.1\aial 0.167 43..-1- 3 lb at/A, lx;season 350 acres 3.12 45.57 48~69 
Application) - strawberrie~ (I) 

(9.1 with (12.2 with 
dust/mist dust/mist 
respirator) respirator) 

I 
Wettable Powders (Airblast 0.167 43.4 2-4 lb ai/A. 3x/season 40 acre~ 0.24-048 3.5 - 7 3.74- 7.48 
Application) - apples. apncot~. I I 
chernes. grape~. peach. nectannes. 

I 
(0.69 - 1.39 i0.93- 1.87 with 

h\ueherrie~ I I) with dust/mist dust/mist 
resptratorJ respirawr' 

Wettable Powders (Groundboom 0.167 '" ' J lb aiiA. 7xis~ason '1'.J.'1' .:.V dl..ll:'- 0.178 2.() (with dust/ 2.778 (with 
Application\ 5trawberries and nmt respirator) dust/mist 
ornamentals (I) rl!spltator) 

Wettable Powders (High Pressure 0.167 43.4 1 lb aJ/100 gallons 100 gallons 0.0046 0.009 (with 0.0136 {with 
Spray J - greenhouses 1 iJ 26x/year I I dust/mtst dust/mtst 

respirator) respirator) 

Wettable Powders (Groundboom 0 167 43.4 4.4 lh ai/A. lOx/season 40 acres 0.525 7.64 7.758 
Application) golf course (I) 

I I I I I 

II 

I I ' (1 53 wiih ' (2_055 wnh <I_ 

I I I I I 
dust/mist 

I 
du~t/mist 

re~piratorl respnator) 
I ! ! I I I 

Wettable Pu\\der~ (lndustnal u~e 0.167 43.4 31 7 \b a!iday' (1_]4) l_J75 (with \.52 (with dusu 
as a paint preservative) {I) dust/mist mist respirator) 

respirator) 
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\\.-ettable Powders 1 Indmtnal use (), lb"i 43.4 7.Y 0.036 0.342 (with 0.37!5 (ViltlJ 

a~ a pre sen ativc fur adhe.\i\'t!S 1 d 1 dust/mist dust/mtst 
re~p1rator) respirator) 

Wettable Powder~ dwpper box.. 0.167 4:1.4 0.033 lh aiihushel. 100 acres ll.t\11 0.162 (with 

I 

0.173 (with 
seed ueatmell!- suybeaml (!) 1 13 bu~hel~ per acre dust' mist dust/mist 

I, I ! ! 
; -·~;" ~ Jl . - ~l'J[ ,:! 'I I II : ! : ! ' 

Wettahle Powders (fruit d1ps1 dl 0 167 434 1.25 lh a1 1 JOO gallons _,000 gallon (J.l72 1.112 lwith du'>r 1 X {with duq I 
tank m1st respirator) mist resp1rator1 

Liquids/Plowable (Aerial 0 043 0.24 3 !b ai/A. 7x/season 350 acre~ O.R 0.25 1.05 
Application-strawh~rrie<-) (II) 

I.iqtlld~iFhwahb f Airhlast 0 U43 ii.24 2-4 ib aiiA. 3x'season 40 acres U.U62 - 0.123 I U.Ol4- U.OJ8 o.on- o.l64 
Application) - apples. apricots. 

I 
cherries. grapes. peach. nectarine~. 

blueberries (llJ 

I I 

Liquids/Flowables (Groundboom 0.043 0.24 3 lh ai/A. 7x/5eason 20 acres 0.045 0.0144 0.059 
AppliCation strawberne'> (II) 

.Applicator and Fiagger Exposure 

Flagger (III) 0.01 0.36 3 lb ai/A. 7x/season 350 acres 0.19 0.37R O.Sfi 

Aerial Application - :.trawherries 0.005 0.06R 3 lb ai/A. 7x/season 350 acre~ 0.093 0.07 0.163 
(1\'l 

I 
A1rblast Apphcatmn - grapes. 0.917 1. 71 2-4 lb ai/A. 3x/season 20 acres 0.65 . 1.31 0.047 . 0.094 0.697 . 1.40 
bluebemes. brambles. dwarf stock 
(Vi 

I I I I I I I I I 
Airblast Application- Standard 

I 
0.244 

I 
5.6!5 

I 
2-4 lh at/A. 3x/season 

I 
20 acres* 

I 
0.174- 0.347 

I 
0.23 - 0.45 

I 
0.404- 0.797 

I Orchards- apples. apricots. 
cherrie<;. peacl1 nect;Jnnt'~ rV!l ! I I I I I 

I 
Groundhoom Application- 0.015 0.47 3 lb ai/A. 7x;\eason 20 acres 0.016 0.044 0.06 
strawberries and ornamentals (VII) 
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Groundboom Applicauon - Golt 0.01.5 0.47 4.4 lh ai-'A. lth.-season 40 acres (J.U4l,l 0.13 0 179 
Course fVIIJ 

Pamt Brmh 1\'IIIJ 1X2 ()57 I 5 gallom t(J.l'i lh (lll I 
I 

_'i 2allnm (J 4X nor si?mfw::tnt 0 4X 

Pcti!ll _-'\n ,,-·,_- c·i'!"' , .. 1' >. __; \: ~\! ! !~· '''(' I 1 \lil ·-•:·:i don ')" --1- i)': 'i i 

I ! ! I 

I 
i " .'l With 3_ '-' _(jl) '.\'lt!: :• 

I I dnq/mi<a riiJ<;t-'misl 

respirator) n:splfatorl 

High Pressure Spray (XJ 0.69 90.1i 1 lb ai/100 gal. 100 gal/0.25 0.021 0.091 0.112 
26_\./SL'a~on ane 

MIXer' Loader,. Appiicaror 

Low Pressure Handwand Csmg a H.6 

I 
1063 I U.S OLiJay (lJ.(J5 lhl 

I 
1 Xx/yr I 0.012 I 0.053 (_l_()fl."i 

Wcttahk I\i-_ . .,.dcr (Xfi I 

Low Pressure Handwand t:sing a 0.43 30.2 O.S oziday (0.05 lhl Uc(xivr 0.042 1.51 I 5."' 
LlqUidiF!owable (XIIJ 

Backpack/Knapsack (XIII) 2.5 30.2 1 lh ai/100 gal/0.25 0.25 - I acre O.Oii9 - 0.271i 0.03- 0.12 0.1 - 0.4 
acre 

Garden Hose End-Spraya - 3lli 9.5 1 lh ai/100 gal, I 5,(H)() SL]. ft 0.463 0.005 0.468 
Dichondra (homeowner) (XIV) gaL' I() sq. ft. 2x/yr 

Hose End-Sprayer (commercial 3.7 'J.5 l lb ai/1 00 gal. 1 2. acres ':d U.S3 6.527 
lawn care operator)- (XV) gal/10 sq. ft 

Dermal unit exposures are reported as the best fit mean to simulate workers wearing long pants. long-sleeved shins. and chemical resistant gloves, unless noted. 
The best fit mean is the composite total dermal exposure based on using the geometric mean for lognormal distributed data, arithmetic mean for normal distributed 
data. and the median for all other distribution types. 

' Inhalation exposure values are reported as geometric means (lognormal distributions), unless otherwise noted. 

Luis Report dated 8/26/91, Caplan, Task Force Memorandum dated 5111/94, PD 2/3 dated 6/85. 
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" Values represent the typical area or the typical volume of spray solution which is assumed to be used in a single day to complete treatments for each exposure 
scenario of concern. 

Daily Dermal Dose (mg/day) Exposure (rng/lh ai} "' Appl. Rate (}b ai) * Amt.trcatcd '"" dermal absomtion See the discussion regarding dermal ab.-;orptivn undei 
Other Endpoints of Concern 

i)aii\ iiJhalatJtHl J)o'>t l_nw: .. d;1\i_i E\;pnsure U1lg.Jh d!} App!. Rat~· \ih a_ucydel Al_lll. rrea1~0 in!}alatiun ~bS(ll:ptiun (aSS!).I!IeS lU(J~;;_., 

(Fur mixer/loaders of wettable powder forn1ulations, an 80% protection factor \vas included to account for use of du~t/misl u::~piralor~. 
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Table 4. Exposure Scenario Descriptions for Caplan 

Exposure Scenario J Data Source 

I 

li 
I 

Wettah!e Pmvders (}J PHED 

LiquidslFJowaQles (II} PHED 

I 

Flagger (liquid) (IIJJ PHED 

Aerial Application ([V J PHED 

I I 

PHED 
mueuernes. oramo;es. uwan I! 

II 
~lU(.;k (Vi 

I 

A1rbla~t Application · Standard PHED 
Orchards- apples. apricots, 
cherries. peach. pear. nectarine 
{VIi 

Clothing Scenario" Equipment 

""·"'-! L<F<lU<CI '--'I'"'"" 

Long Pants_ Long-
Sleeved ShirL 
Gloves 

Long Pants, Long-
Sleeved Shin, 
Gloves 

I 
Applicator Exposure 

Long Pants. ],ong-
Sleeved Shirr. Ko 
Gloves 

Long Pants, Long-
Sleeved Shirt. :-.'o 
Gloves 

s;eeveo ;,n;n:_ c.;o 
Gioves 

Long Pants. Long-
sleeved Shin. No 
Gloves 

17 

I 

I 

Open Mixing 

Open Ylixing 

flagging for aerial 
applications of liquids 

Fixed wing. closed 
cab 

Open cab 

Open cab 

I 

I 

I 

Comments" 

Acceptable dermal grades: 
Inhalation all grades; 
Dermal = 22 to 45 
replicates: 
Inhalation = 44 replicates 

Acceptable grades: 
Dermal = 25 - 121 
replicates; 
Inhalation '--' tiS rcpllcat.::s 

Acceptable grades: 
Dermal = 18 to 28 
replicates: 
Inhalation = 28 

Acceptable grade5: 
Dem1al = 24 to 48 
replicates: 
Inhalation = 23 replicates 

~-jl 

I 

i 

i 
ueunai, except naulb = us 
20 replicates (note only 4 
hand replicates): 

II lnh~l>ttirm = JJ n•nlir-~IP''> --,-· 

Acceptable grades; 
Demml = 23 to 49 
replicates: 
Inhalation = 25 

- _j 



Groundhoom Appl1cat1nn (VII\ PHED Long Pants_ Long- Open cab Grades A. B: 
Sleeved Shin. No Dem1al = 23 tu 33 
Gloves replicates: 

!nhalation = 22 rep!H:at•:~ 

Painthrmh 1VIITl PHED Long Pant~. I .nng- Bmsh Dermal grades 8_ ('-

il ' ~::·~'c--.: \! ;•' ' JnJuL.tttc!~= .:cr.;.....!·.: C 
I i 

I i i ""' ;},>tjll.-+) 1 ' !'. r·ll·_ ... _,.._, 

I I 
Inhalation--"-- 15 :epl!cat6 
Dat.:L ~d con~i~b uf uuc: ~LuJy 

Paint-Airless Sprayer (IX) PHED Long Pants. Long- High Pressure Airless Dermal grades B, C: 
Sleeved Shirt, ~o Siphon Sprayer Inhalation grade C; 
Glove~ Dermal = 15 replicates; 

Inhalation = 15 replicates 

I 
Data 5et consists of one stud; 

High Pressure Spra:--tr (X) PHED Long Pants. Long- High Pres~ure Acceptable grades B and C: 
Sleeverl Shirt Pnrt<-lhle- H<-lnd W<-lnrl 11ermill = Q re-plk:He~: 

Glrwes on Wheels Inhalation = 9 replicate'; 

Mixer/ Loader,.. AppliCator 

Low Pn;~surc Handwand 'Using a PHED Long Pants. Long- 2 to 3 galion iow Acceptable grade~: 
Wenable Powder (XI! Sleeved Shirt. pressure single wand Demml = 15 to 16 

Glov.;s replicates: 
Inhalation = 16 replicates 

Low Pressure Hand wand Csing a PHED Long Pants. Long- 2 to 3 gallon low Acceptable grades: 
Liquid/Plowable (XII) I I Sleeved Shirt. I pressure single wand Dermal = 9 to 80 replicates: I 

Gloves Inhaiation = 80 repiicates 

Backpack.'Knapsack (XIII) PHED Long Pants, Long- 2 gallon knapsack Acceptable grades (except for 
Sleeverl Shirt hand exposure!: 

II ni " (J '" 11 •e• II 

I I 
~·--·-. 

I I 
-~--··~· w • • •vt"uv• .. -~. 

Inhalation = 11 replicate~ 

Garden Hose End-Sprayer (XIV) PHED Total Deposition Garden hose All grades: 
Dennal = 8 replicates 
Inhalation = 8 replicates 
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Hose l:nd-Sprayer (commen:1al 
lawn care opcraton !XVJ 

Pl·lFD Total Deposition -
recalculated using 
85% reduction for 
expn~ure- tn . 

fllfcanns. upper I 
arms. che~t back. 
thigh"'. lnwer kl!"' 

Garden Ho~e 

. - ~ ' . 

All grades: 
Dermal = g replicates 
Inhalatmn = R replicate~ 

n I and ~0~~~ n:du..:twn 1 j 

I' "'' ';", 0 

• ······-·-· 1 ... J1 
Cluthmg scenario represenls actual monitored exposure data unless speCJfied. 
Acceptable grades,· as defmed by ORES SOP for meeting Subdi\'ISJon U Guidelmes. are grades A and B for dermal and inhalation. and grade C for hand rinse method. 
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Table 5. ACUTE RISK ESTIMATES FOR MIXER/LOADER EXPOSURE 

-
Mixer/Loader Scenario IDS[) mg/kg/day 

AdJusted for Margin Of 
From the PH 1: D Surrogate Table 3 Daily Systemic Dose Body Weight Exposure 

1mg/day) (60 kg) (MOE) 

Wettable Powd~r-, (.!\erial Application - 12.2 0.2 50 
smhvhernes (] i with a dust/mist 

respirator) 

-·--···-··- ·---· 
Wt:ttahk Powder• (."\rrhlast Application) · apple-s, 0.93 1.87 0.016-0.031 625 . 323 
apm:ots, -:lll:rnc' ~rapes, peach. nectarine~. t with a dust/mist 
hluebcrrit..:~ r i' 

rcspiralOr) 

- ·-- --
Wettable Powder·, ((iroundbonm Application)- I). 7 0.012 833 
srrawhcrrn:s (I i with a dust/mist 

respirator) 

--~- ·-- -· 

Weltahle I'owlkr, (High Pressure Spray J - 0.005 0.00008 125000 
gret:nhouse.\ r ~ ' 1with a dust/mist 

respirator) 

--· ----
Wenahle Powtkr·. ((iroundboom Application) golf 2.06 0.034 294 
courses (I) (with a dust/mist 

respirator) 

---·--· ----
Wcuabh: Powde', (Judustrial use as a Pamt 042 0.007 1429 
Pn.::~ervative l 1 i' (with a dust/mist 

n:spiralOr) 

-·-~ -- --
Wettable Pmnkr, (lndustrial use as a PreservatiVe 0.104 0.002 5000 
for Adhe~ive•, , I· (with a dust/mist 

respirator) 

. -- --
Wettable Powder, ilmpper box, .~eed treatment - 0.049 0.001 10000 
soybeans (I) twith a dust/mist 

respirator) 

··----·- -
Wettable Powd~1. r.l'•Jsr-harvest Fruit Dips) (I) 049 0.01 1000 

(with a dust/mist 
respirator) 

--------
Lrquu.ls/Flow<~lill Aerial Application)- O.H O.Dl8 556 
'!rawherries 11!1 

----·-·-·· 
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-------"-
I A1rhlast Application) - apple~. 0.081 - 0.164 0.001 - 0.003 3333 -
grapes. peach, ne(;tarines, 10000 

---··--

Liquids/Flow~,hll 1 ( Jnmndhoom Applicarion - 1Ul59 0.001 I 0,000 
Strawherrie\ 
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Table 6. ACIITE RISK ESTIMATES FOR APPLICATOR AND FLAGGER EXPOSURE 

DSD 
Daily Systemic mg/kg/day Margin Of 

Applicator Sc.:nario Dose Adjusted for Body Exposure 
From the PHED Surrogate Table 3 mg/day Weight (60 kg) (MOE) 

Flagger 1111, ()56 0.009 1075 

·-
Aerial Appllrat:"tl IIV J 0.163 0.003 3333 

···--~ -
Anhla~t Applrc::u on grapes. blueberries, 0.697 - 1.40 0.012- 0.023 435 - 833 
brambles, d·,•.arl -,(,>c:k (V) 

·----
Airblast i\pplka• 011 -Standard Orchard - <~pples, 0.404 - () 797 0.007 - 0.013 769 - 1429 
apricot~. \:hu,-u -., p~a-.:h. nectarines (VI} 

----- -
Gnrundhoom \r•tl]l(ation -strawberries (Vli) 0.06 0.001 10000 

-· -
Gn1utu.Jhoom }q•DII~at!On -Golf (\,ur~es IV Ill 0.179 0.003 3333 

·-·-·-· -- -· 

P<lint Hnt~h 1 Vln! 0.48 0.008 1250 

------ --
Paint Airles, '>r• .t\ n dXJ 5.09 (with a 0.085 II~ 

dust/mist respirator) 

.... ----~- --- f-· 
High Pn:ssua· S"ra1 (XJ 0.112 0.002 5000 

-· 
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Table 7. ACUTE RISK ESTIMATES FOR MIXER/LOADER/APPLICATOR EXPOSURE USING 
HAND-HELD EQUIPMENT 

-
DSD 

Daily Systemic mg/kg/day Margin Of 
Mixer/Loadcr1 Applicator Scenario Dose Adj "sted for Exposure 
From the PHFD Surrogate Table 3 mg/day Body Weight (60 (MOE) 

kg) 

--- -
Low Pressure JL11tdwand Csiug a Wettable Powder 0.065 0.001 10000 
~XI! 

--
Low l'ressun· ~Lu1Jwand Using a Liquid Flowah\e 0.003 0.000 I 100000 
{X ILl 

----·· -
Backpack/Knil]l\;,,·k 1XIIIJ () 1 -0.4 0.002 .. 0.007 1429 . 5000 

-- -
Garden Hose-end Sprayer (homeowner) lXI\') () .468 0.008 1250 

----·-·-· ---
1-Iose:-end Sp! ,-,t· 1 ~-ommercml lawn care operator! 6.527 0.11 93 
(XV! 

ln general. lhc acute risks to handlers using captan are acceptable with the addition of personal protective 
equipment, such as chemical-resistant gloves and dust/mist re,spirators, as warranted. The notable exceptions 
are the h<mdlcrs 1-Jading wettable powder formulations for see-d-piece treatment (Table 2) and mixing/loading 
wettable powder ,·ormulations to support aerial application, (Table 5). In the first scenario (loading for seed
piece treatment 1. the risks should be adequately mlligared (MOE: 250) with the addition of a dust/mist 
respirator. In :he: second scenario (mixing/loading to support aerial application), risks should be adequately 
mitigated with ttc addition of a chemical-resistant apron, since data indicate 1that the preponderance of non-hand 
exposure to m1xers/loaders is to the front torso. EPA has no data to specifically assess the exposure reduction 
to mixers/loader\ afforded by a chemical-resist:mt apron. Also, ORES notes 1that for inhalation exposure, 100 
percent absorption 1s assumed in this assessment. OREB believes inhalation absorption is likely to be in the 
range of 50 percent absorption. which would res"lt in an MOE of 77. Before the addition of a chemical
resistant apron Furthermore, the registrant contends the assumption of 350 acres as the maximum treatment 
per day for str;miJcrries by aircraft too h1gh. Based on these factors, the use of a chemical-resistant gloves and 
apron plus a du~i ·mist respirator should adequately mitigate any acute concerns for these handles. 

The MOE 1\H professional lawn care operators (LCO) using adjusted surrogate data yie:tds an MOE slightly 
less than 100 ( l/_~ Because the data for that scenario are limited. OREB does not recommend adding additional 
PPE. The Captan Task Force members are also members of the Outdoor Residential Exposure Task Force. 
That task force i:, addressing LCO exposure with mixer/loader/applicator monitoring data collected during the 
1996 growing sc.1son. This scenario will be revisited when those data are submitted. Alw, since all handlers 
of wettable powCa~r formulations are being required to wear a dust/mist respirator while mixing and loading, the 
risks to these :ni:.;cr/loader/applicators will be less than are reflected in the risk assessment. 
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The Agency am! the regulated community has not developed a model to assess or a method to quantify 
handler exposun to eye irritants. For handlers (,mixerlloader/applicarors and flaggers), protective eycwear has 
been a prudent Pleasure to mitigate risk and is not overly burdensome. 

Table 8. Cancl'r Risk for Mixer/loaders Using Caplan 

-

Mixer/Loader Scenario Daily Systemic Dose DSD AADE LADE Risk 
mg/day mg/kg/da 

From tl1c PHI:D Surrogate X 10 X lO y, 10 X 10 
Tahk 3 

From the PHED Adjusted for 
Surrogate Exposure Body Weight 
Table I (70 kg) 

Wenablc Powder, (Aerial 12.2 1.72 1 3.3 3 I .6 3 1.9'" 
Aprdicatron - .mwherries (I) (with a dust,·mist 

respirator) 

Wcnah!c Powd._:r, (.'\irhlast 0.93. 1.87 1.3 .. 2.7 1 1.1 - 5.3-5 - 6.4 8 . 
Application) - .tp,:!c\. c,pricots, (with a dustJmist 2.1 4 I. I 4 1.3' 
che1ries, grape'>. pea.:h, 

respirator) 
neerarmes. bh;.:h :nws (I) 

Wettable Pmvdcr, ((jroundbonm 0. 7 ].0 .I 1.9 5 9.6 6 1.1'" 
Apr!ication) 'l!J;,v.herries (II (with a dust/mist 

respirator) 

~·--·--· 

Wettahk Powdn, (High Pressure 0.005 7.1' 5.1 ' 2.5-6 3.0 9 

Spray': - greenlw:!\lS (l) (with a dust/mist 
respirator) 

·-· -
Wcuah!e Powder, (( irountlboom 2.06 2.9 2 8.1 4 ~ . ()'' 4.8 7 

Application) ~~,>I' ,:n11rses (!) (with a dust/mist 
respirator) 

·- -
Wettable Powd,:J·; (I ndusrnal use 0.42 6.0 1 4.1 3 2:.0 3 2.4-li 
as a P,unt Prev'l'' .1tii'C) (I) (with a dust! mist 

respirator) 

.. -
Wenab!e Powder, (]ndustnal use O.lll4 IAR 3 1.0 3 5 .l-1 6.2 7 

as a Preservatn ,- tm adhestves (l) (with dust/mis~ 
respirator\ 

·-· 

Wetrahle Pov.d~r- 0-lopper Box 0.049 7.0 4 9.6 6 4.8-6 s.o·' 
Seeti Tre<~lllll:'l'' \oyhean:-. (JJ (with a dust/mist 

respirator) 

.. -·--- ----· 
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-

, 1 Post-harvest 

k (A.ena! l-iquid~/ Flowah 

Application - ,f!~ 'vhcrries 

k (Airblast Liquids/ Flowah 

Application) .tp 
cherrks, grape:\. 

neclanne~. hlud' 

nlts. apricol.~. 
peach, 
:rries (II) 

1·: (Gwundboom Liquid!./ Flo•,l·<dt 
Application) ,JI 1wberries 

' 

0.49 
(with a dust/mist 
respirator) 

0.8 

0.081 - 0.164 

0.059 

7.0 1 8. 14 
- LO' - 4.8·7 -

4.3·3 ~-1 J 2.5-f> 

1.14' 2.2 4 .1. 1 4 1.3 7 

1.2 1 -2.3 3 9.5·6 - L8 6 
- 5.0 9 

!.9•5 9.6 6 1.1·' 

8.4' 1.6·5 8.2 6 9.0' 
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Table 9. Canct·r Risk for Flaggers and Applicators Using, Caplan 

Applicator Flagger DSD DSD Ai\DE LADE Risk 
Scenario mg/day mg/kg/da X 10 X 10 X 10 

X 10 
From the PliED 
Surrogate Tat-·lc l From the PHED AdJusted for 

Surrogate Exposure Body 
Table 3 Weight (70 

kg) 

----~ -
rla~'ger (JI('J 0.56 s.o-' I ·---t .• 1 7 ~r-:i 

. ' 9.2" 

-----· -
Acnal ApplJC.-::iN (J\') 0.163 2.3; 4 ·--~ -~' . 

2 ') ."i 2.7-H 

----- -
Airblast Appli,·at:un 0.697 - 1.40 t.o 2 • 2.o·· 8 ~)-5 4.1 j - 4.9' -
grapes, hluch• I flc.·~ 1.6--t 8 ~,._) 9.9'8 

·'· brambles, th~ trf ,fn.._:k .VI 

. -
Airhla~t Appli,at;o)l- 0.404- 0.797 5.8' - 1.1 2 4.7"5 2.4 j - 2.9 8 -
Standard Orcharl" ,1pples. 9.4-'i 4.7 .'l 5.6' 
apri...:ots, cherrJ~~ peach. 
nectanne~ (VI 

. 

Groundboom Apnlu.:ation- 0.06 8.6; 1.6-5 8 "1-6 

·'· 9.0 9 

strawhernes 1nd ··nwmentals 
(VII) 

Grnundhnnnl .'l[uliv<ltion- 0.179 2.6-:1 7.0 j 3.5"5 4.2' 
Goll CouN."• \' lli 

------- -
Pail:! Bru:-;1! 1\'!1: 0.77 I. I 2 4 ,--4 

.. I 2.3' 1.7'7 

(Home- (home- (Home-
owner owner owner 
3.0-') 2.8 j f.6·R 

--·-~ 

Pai111 Airle.~s .\:1J";1,cr (IXl 5.09 7.3 2 3.0 J 1.5-:> 1.8 6 

(with a dustlmis1 (Home- (Home- (Home-
respirator) owner owner owner 

2.0~) l 4 4) I. 7-7) 

1--------- -
High Pre~surc Srm: {)() 0.112 1.6 J I.J·' 5.7 5 6.8" 

-
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Table 10. Cancer Risk for Mixer/Loader/Applicators Using Caplan 

Mixer/Loader Scenario DSD DDE AADE LADE Risk 
mg/day mg/kg/da 

From the PH I D X Ill X 10 ' 10 
Surrogate Tar:e 3 

From the Adjusted fm 
PHED Body 
Surrogate Weight (70 
Exposure kg) 
Table 3 

Low Pre~~un~ lbndwand tJsing 0.065 9.3 4 4.6 5 3.3~5 ).9-H 
a Wettable Pt''''d,•r XII 
1 Rx 'yr. 50 ~'\:M:, 

-
Low Pressure il<mdwand Using 0~003 4~3 \ I ~2 ' 5~ 9 7 7.1 10 

a Liquid Flow:tl'lc {.\ill 
l()xiyr 

-·-- ~--

Backpack/ KJ;::Jl'' ci... (XIIIl 0.1 0.4 1.4~5 ~ 5.7~7 1.0 4 -4.1 4 5. 1 5 -2.0 4 6.]-H- 2.4-7 

26x·'yr 

·--· 

Garden Hnse ·.'Jl\' Sprayer 0.468 6.7-' 1.8' 1.34 1 .6-7 

fhOJneowner· Xl\/1 
lOx/)() yr~ 

--r· 
Hose-end Spra v't: (u1mmercial 6.527 9.3' 2.6 J I. g~4 'l ,.., 7 

.:..£.. 
lawn care upt:~ctl(• J rXVl 
\()x 'VI 

; 
. 
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Non-Agrim[tural Uses: 

Use in cosmetics, hand soaps, and pet powders/shampoos. 

Exposure 10 persons using captan-containing cosmetics, hand soaps, and pet products was 
addressed in the PD 2/3. In that document, exposure was considered negligible. Although 
there are no new data, these scenarios will be addressed by assuming an individual is 
exposed to the above mentioned products containing 0.1 to 0.5% captan. For both shampoos 
and make-up -~ontaining captan, a rough estimate of exposure can be made as follows: 

200 mg/use __ ~J.Ll - 0.5% captan x 0.4%/hr dermal absorption 

= 0.0008 ·· I) 004 mg/hour 

For pet powders/shampoos, one hour of exposure is assumed. Therefore, daily exposure is 
estimated to bt: 1.3 to 6.7 x JO·' mg/kg/day (60 kg body weight). Cancer risk for exposure 
once per wed-. 1 s estimated to he 1 . 0 - S. 0 x L0-9 

For make-up.x hours of exposure is assumed. Therefore, daily exposure is 7.0 x 10 5
- 3.5 x 

I0-4 (60 kg hPdy weight). If the make-up was worn every day, cancer risk is assumed to he 
4. 2 x I 0 ' -~ l x. w-'- This would appear to be a upperhound estimate since the assessment 
does not facwr m the potential binding that may occur with the other ingredients contained in 
the make-up matnx. This assessment also assumes daily use of a make-up containing captan. 
This would seem very unlikely. It should be noted that exposure, for people wearing 
cosmetics treated with captan, is addressed by the Food and Dmg Administration. 
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Postapplicat10n/Reentry Exposure (Workers): 

Terrestriaj_]'Q~-.Q Uses: 

Seed Treatment for crops such as alfalfa. cereal grains, cotton, soybeans., corn, potatoes, 
and vegetab lc-;. 

There are ntJ post-application data available for EPA to directly assess the risks for this 
scenario. However, the potential for postapplication exposure following the seed treatment 
uses is likely lo be lower than the post-application exposure to foliage of treated strawberries. 
Therefore, the post-application exposure/risk assessment for strawberries will be used as a 
reasonable W(lrse-case surrogate for this scenario. 

Spray Applications to almonds, apples, apricots, blueberries, cherries, grapes, pears, 
plums, strawberries, caneberries (IR-4). nectarines, and peaches. 

To estimate post-application/reentry exposure for workers entering crops treated with 
captan the Captan Task Force submitted four exposure studies represented by MRID numbers 
409886-01 .~ (strawberries), 4008239-02, (apples), 409886-03, 409856-01 (grapes). and 
409886-04, 409665-01 (peach). A study was also conducted on tomatoes. However, since 
the Cap tan fa s~ Force is not supporting tomatoes, the study was not used in this assessment. 

strawberrit~'· 

In the stra wherry study, strawberries were treated with 8 applications of 3 pounds active 
ingredient per acre. Worker exposure monitoring was conducted on strawberry pickers. 
Several studte> were also conducted by EPA for the Department of Labor. Table 11 presents 
estimated strawberry reentry worker exposure using selected results submitted by the Captan 
Task Force and EPA funded studies. These results include dislodgeable foliar residue (DFR) 
data, transfer factors (cm2/hr), days after treatment (DAT) and daily exposures (mg/day). 
Workers are assumed to work 8 hour days. 
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TABLE 11 
Post-Application Exposure Following Captan Applications to Strawben-ies 

Stud~ Application Days After DFR Transfer Daily Dose 
rate/# of Treatment f'g/cm' Factor mg/day 

applications cm2/hr 

-

Caplan Ta>J rorcr 3lb ai/8X 
! 

0 (after 11.59 1300* 2.15 

I 
sprays 
dried) 

f.-----···-·-·· -
" 

! 
I 8.99 " 1.66 

! 
f.-----··· ' 

" i 2 7.82 " 1.45 i f.-----····-· -
" 3 8.3 " 1.54 

··--- -
" 4 6.04 " 1.12 

-·--·- -
" 14 3.3 " 0.6 

---·-- ; ., 
() 12.1*** 1500** 2.58 

' ; 

-

* The transfer !actor represents a worker wearing short-sleeved shirts and long pants. A penetration factor of 
15% was estimated based on measurements ins1dc a single layer of clothing worn by workers in the Cap tan 
Task Force studv. The above DFR's from the Caplan Task Force data include THPI residues for use in the 
acute risk asst~ssment. 

** The transfe-r :'actor represents individuals wearing short-sleeved shirts and short pants. A penetration factor 
of 15% was es1imated based on measurements msidc a single layer of clothing worn by -workers in the Captan 
Task Force stud\-. 

***+ This i•; the highest measured residue taken from the Caplan Task Force study. 

+ + DFRs n~p1JJICd as 2 and 13 days post application in separate publications. See References 5 a111d 7 
respectively. 
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TABLE 12 
Post-Application Acute Risks Following Captan Applications to Strawberries 

Study Daily Days After Daily Margin of 
Dose Treatment Exposure Exposure 
(DD) (Corrected 

(mg/day) for body wt. 
60Kg) 

---· -
Capt.an l'ask Force 2.15 0 (after 0.036 278 

sprays 
dried) 

.•. -
1.66 I 0.028 357 

f---··-·· -
1.45 2 0.024 417 

·---· ----· 
' 1.54 ., 

0.026 385 :> 

... -- -
1.12 4 0.019 526 

··-·--·- -
., 

0.6 14 0.01 1000 

·-··--
.. 2.58 0 0.043*** 233 

. 
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Table 13 presents average annual daily exposures (AADE), lifetime average daily exposure 
(LADE), and Risk for harvesters. For these calculations, OREB assumed 80 and 120 days 
f(Jr the AADE, 35/70 years for the LADE, and the Q' 1.21 x w-3 for calculating risk. 
OREB has assumed 120 days per year exposure in California and 80 days per year for the 
rest of the country. The daily dose is derived from the Captan Task Force DFR data do not 
include residues of THPI. The assumption of 80 to 120 days of exposure to 24 hour post 
application residues is assumed to be umealistic. The risks presented should be viewed as a 
worst case scet1ario as they do not address percent crop treated or typical rates. Risks are 
assumed to he much lower. 

TABLE l3 
Post-Application Cancer Risks Following C'aptan Applkations to Strawberries 

Stuch' Daily Daily Amortized Lifetime Risk 
Dose Dose Average Average (mg/kg/day) 
(DD) (Corrected Daily Daily 

(mg/day) for body Exposure Exposure X 10 
wt.70 Kg) (mg/kg/day) Dose 

(mg/kg/da) (mg/kg/day) 
X 10 

X 10 
(80 - 120 
days/year) 

- -

Caplan Task 2.04 0.029 6.4 3 - 9.6-3 3 . .2 3 -4.8•3 3.9-''- 5.8-" 
Force 

.. _. __ , __ 
1.54 0022 4.8 3 - 7.2-3 2..4-3 - 3.6-3 2.9"- 4.4·" 

--------·-
1.2 0.017 3.7 3 - 5.6-3 1.9-3 - 2.8·3 2.3''- 3.4·" 

--·-· 

1.5 0.021 4.6 3 -6.9 3 2.3-) - 3.5 3 2.7-h- 4.2"6 

----

1.06 0.015 3.3 3
- 4.9 3 1.6 3 - 2.5-) 1.9"- 3.o-" 

----····--
o.n 0.009 2.0 3 - 3.o-' 9.9-4 - 1.5 3 1.2 6 - 1.8" 

-----·---
2.58 0.037''** 8.1 3 

- 1.2. 4. 1--· - 6.1 3 4.9"- 7.4-'' 

== -

*** This is the highest measured residue taken from the Cap tan Task Force study. 
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grapes 

In the grape study, 6 applications were applied to grapes at a rate of 3 pounds active 
ingredient per acre. Two sets of applications were made; 3 from 4/25 to 5/26 and 3 from 
8/11 to 8/25. Workers were monitored while harvesting raisin grapes. A transfer factor of 
4700 cm2/hour was calculated using an estimated penetration factor for workers wearing 
short-sleeved shins and long pants. Dosimeters were located inside and outside of a single 
layer of clothmg (coveralls). The Captan Task Force is supporting a 2 pound active 
ingredient rate per acre. Therefore, the residues were adjusted Ito reflect this reduced rate. 
Daily SystemiC Dose (DSD) for workers harvesting, leaf pulling, cluster thinning are 
presented in Table 12. Workers are assumed to work 8 hour days. 

In the peach study. one dormant and 7 cover sprays were made to peach~s. A transfer 
factor of 1600 cm2 /hour was calculated using an estimated penetration factor for workers 
wearing short-sleeved shirts and long pants. Dosimeters were located inside and outside of a 
single layer of clothing (coveralls). The maximum number of applications were made to 
peach orchards located in California. This scenario is assumed to be worst case for all other 
tree fruit crops since it is has the highest rate (4lb ai/acre). 
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TABLE 14 

Post-Application Exposures Following Captan Applications to Grap,es and Peaches 

CROP Days After DFR Transfer Factor Daily Dose 
Treatment l'g/cm2* ,cm2/hr mg/day ---

Grapes 0 (after sprays 15.67 4700 10.49 
dried) 

··---

I 16.7 4700 11.18 
!------·····--

2 13.98 4700 9.56 ____ ., __ 

5 5.17 4700 3.46 
.. ·-·. 

14 2.09 4700 1.39 
·--·---

Peach 0 (after sprays 25.46 1600 5.80 
dried)** 

----··--·- -

Peach !** 25.06 1600 5.79 
··-·--- -

2** 24.66 1600 5.62 
c 

* Includes THPI 
** C>!c:Jialed from sernilog regression analysis 
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TABLE 15 
Post-Application Acute Risks Following Captan Applications to Grapes and Peaches 

Crop Daily Days Daily Margin of 
Dose After Dose Exposure 
(DE) Treatment (Conrected 

(mg/day) for body wt. 
60Kg) 

-----

Grapl~S 10.49 0 (after 0.175 57 
sprays 
have 
dried! 

----·-·-

" II. 18 I 0.186 54 

---···----- ---·-
" 9.56 2 0.159 63 

--- -
" 3.46 5 0 .. 058 172 

-···-- -
" 1.39 14 01123 435 

------- -
Peaci'1 5.80 0 (after 0.097 ]()l, 

sprays 
have 
dried) 

----- -
" 5.79 I 0.097 103 

- ........ 

" 5.62 2 0.094 106 

--
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TABLE 16 
Post-Application Cancer Risks Following Captan Applications to Grapes and Peaches 

Crop Daily Daily Amortized Liifetime Risk 
Dose Dose Average Average (mg/kg/day) 
(DO) (Corrected Daily Daily 

(mg/day)* for body Exposure Exposure xiO 
wt.70 Kg) (mg/kg/day) (mg/kg/day) 

(mg/kg/da) 
x HI X 10 

(Grapes llO 
and other 
tree crops 60 
days/year) 

~--··---

Grape~ 3.39 0.048 1.5' 7.4'' 9.0' 

-
" 1.39 0.02 6.o·' 3.0'3 3.6 6 

1------- -

"Peach 5.67 0.081 1.3' 6.6'3 8.0·' 

1---------
" 5.58 0.08 1.3' 6.6) s.o·' 

1-----.. --
5.49 o.on l .3'2 6.6) 8.0 6 

* Dot"-> 101 include THPI 
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Terrestriaib_on-Food Uses: 

Spray Appiications to azaleas, begonias, camellias, carnations, chrysanthemums, conifers, 
dichondra. gladiolus, grasses (lawns and lawn seedbeds), ornamental flowering plants, 
roses. 

To calculate risk for workers harvesting and bundling flowers, EPA used dislodgeable 
foliar residue (DFR) data from the Task Force's Strawberry DFR study (MRJD 409886-01) 
and transfer coefficients developed in the Netherlands (Brouwer et al. )2

• The strawberry data 
were chosen due to the similarity of the application rate. The transfer coefficients suggested 
by Brouwer el a!. is 7,000 cm2 Workers are assumed to cut flowers 3 to 6 hours per day. 

There are no appropriate data available to address reentry to home lawns following 
applications uf captan. Therefore, EPA roughly estimated the probable exposure by 
assuming an application rate of 4 lb ail acre, residues of 6.5J.Lg/cm2 (1.3 J.Lglcm2 by day 7), a 
transfer factor of 10,000 cm2/hour (with 4 hours of exposure), a 15 kg body weight, and 10 
years of exposure. Cancer was the only adverse effect addressed in this exposure 
assessment. 0 REB is not certain that the developmental effects observed in the animal 
studies, which occurred in utero, apply to children. The Captan Task Force Members are 
also members of the Outdoor Residential Task Force which is addressing dermal exposure to 
pesticides applied to residential turf. OREB recommends revisiting this scenario once those 
data are availahle. The registrant is required to generate dislodgeable foliar residue data for 
this use. 

TABLE 17 
Post-Application Exposures l<'ollowing Captan Applications to Ornamentals and Turf 

. 

CROP Days After DFR Transfer Factor Daily Dose 
Treatment l'g/cm2 cm2/hr mg/day 

-

Ornament;tl crops I 8.99 7000 1.52 - 8.32 
such as 
chrys<mthemurns ** 

·----

" 2 8.37 7000 1.42. 7.74 
··----

" 3 7.79 7000 1.32. 7.2 
··--··· 

" 5 6.74 7000 1.14-6.24 
----·--·· 

" 14 3.58 7000 0.607- 3.279 
-----·-··· -

Turfgrass 0 (after sprays 6.50 10000 2.58 
Residence have dried) 

--------· -

" 7 1.3 10000 0.516 

•• . C.llc.Jiated from the semllog regrcsston of the strawberry DFR data . 
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TABLE IS 
l>nst-Application Acute Risks Following Captan Applications to Ornamentals 

Crop Daily Days After Daily Margin of 
Dose Treatment Dose Exposure 
(DD) (Corrected 

(mg/dayl for body wt. 
60Kg) 

Ornamental crops 1.52 ~ 8.12 I 0.025 ~ 72 ~ 400 
such ~ts 0.139 
chrys:m1hemums 

-----· --
" 1.42 ~ 7.74 2 0.024 ~ 78 ~ 417 

0.128 

------·-
" 1.32~7.2 3 0.022: ~ 0.12 83 ~ 455 

------ -
" 1.14 ~ 6.24 

,. 
~· 0.019 ~ 96 ~ 526 

0.104 

----~ 

" 0.61~3.28 14 O.Cil ~ 0.055 181 ~ 1000 

- . 
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TABLE 19 
Post-Application Cancer Risks Following Captan Applic:ations to Ornamentals 

Cn.lp Daily Daily Amortized Lifetime Risk 
Dose Dose Average Average (mg/kg/day) 
(DD) (Corrected Daily Daily 

(mg/day) for body Exposure Exposure xiO 
wt.70 Kg) (mg/kg/day) (mg/kg/day) 

(mg/kg/da) 
xlO >:Ill 

(Ornamental 
- 180 

days/year) 

--~--

Greenhomt~ I. 14 - 1.63. . 8.9! 8.0) - 4.4 .: 4.0 3 .. 2.2 2 4.8 6 
. 2.6 5 

Ornament:d 6.24 
crops such as 
chrysamhemum 

---------· 
" 0.61 - 8.7 3 - 4.7·' 4.3 3 -2.3' 2 .J-3 -· 1.2-2 2.5 6 . 1.4 5 

3.28 
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TABLE 20 
Post-Application Cancer Risks Following Captan Applications to Residential Turf 

-
Crop Daily Daily Amortized Lifetime Risk 

Dose Dose Average Average (mg/kg/day) 
(DD) (Corrected Daily Daily 

(mg/day) for body Exposure Exposure X 10 
wt. IS Kg) (mg/kg/day) (mg/kg/day) 
(mg/kg/da) 

xW X 10 

(10 W years 
days/year) 

r----·----
Turfgras . .., 2.58 0.172 4. 7 1 6.7-4 8.1 7 

Residencl 

·--·--

" 0.52 0.1)35 9.5 4 1.4'' L7 7 
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Restricted Entn:_ Interval (REI): 

The Agency and the regulated community has not developed a model to assess or a method 
to quantify post-application worker exposure to eye irritants. To mitigate reentry worker risk 
from eye irritants .. the Agency currently imposes, through, the Worker Protection Standard 
for Agricultural Pesticides, an interim restricted-entry interval of 48-hours for active 
ingredients classified as toxicity category I for eye irritation potential. Some of the reentry 
incidents noted in the Illness Survey occurred 5 to 8 days after the pesticides were applied. 
Grower groups contend that REI's longer than 12 hours can be overly burdensome for fruit 
and cut-flower producers, because fruit and flowers ripen continuously throughout the harvest 
season and therefore must either be picked un-ripe before a pesticide application or over-ripe 
if harvest is delayed. EPA is concerned about the potential eye irTitation effects resulting 
from post-application exposures to captan and will impose requirements, including eyeflush 
container availability and notification to workers about the eye irritation potential. 

IV. REFERENCES: 

1. Letter t'rom M.E. Rhodes, Caplan Task Force Chairman .. to Peg Perreault, 
EPAiSRRD dated May 11, 1994. 

2. Brouwer et al., Pesticides in the Cultivation of Chrysanthemums in Greenhouses: Part 
I, and Pesticides in the Cultivation of Carnations in Greenhouses: Part II, American 
Industnal Hygiene Association Journal, September 1992. 

3. California Department of Food and Agriculture, Worker Health and Safety Branch, 
Human Exposure Assessment, Third Revision, January 5, 1990. 

4. Letter from J. Evans, EPA/OREB to P. Perreault, EPA/:SRRD elated March 14, 1994, 
Re: Revised Captan REI for Strawberries. 

5. Popendorf et al, Youth in Agriculture. Pesticide Exposure to Strawberry Pickers, 
Office of Pesticide Programs, EPA, Washington, D.C .. 1983. 

6. Zwerg -~t al., Simultaneous Dermal Exposure to Captan and Benomyl by Strawberry 
Hane,ters, J. Agric. Food Chem .. 1983. 

7. Zwieg ,~t al., The Relationship Between Dermal Pesticide: Exposure by Fruit 
Hanc'iers and Disloclgeable Residues, J. Environ. Sci. Health, 27- .59, 1985. 

cc: J. Eva!is. OREB 
Correspondence File 
Chemical File (081301) 
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(SECTION IV- REGULATORY POSITION AND LABELING RATIONALE) 

OCCUPATIONAL AND RESIDENTIAL LABELING RATIONALE/RISK 
MITIGATIOI'! 

At this time. some products containing cap tan an~ intended primarily for occupational use 
and some are mtended primarily for homeowner use. 

The Work~r __ Protection Standard (WPS)_ 

EPA's Worker Protection Standard for Agricultural Pesticides (WPS) am:c:ts all pesticide 
products whose labeling reasonably permits use in the commercial or research production of 
agricultural plants on any farm, forest, nursery, or greenhouse. In general!, WPS products 
had to hear WPS-complying labeling when sold or distributed after April 2:1, 1994. The WPS 
labeling requirements pertaining to personal protective equipment (PPE), r•estricted-entry 
intervals (REI •, and notification are interim. These requirements are to be reviewed and 
revised, as appropriate, during reregistration and other Agency review processes. 

At this time some of the registered uses of captan are within the scope of the WPS and 
some uses are outside the WPS scope. 

Requirements for Handlers 

For each end-use product, personal protective equipment and engineering control 
requtremenls for pesticide handlers are set during reregistration as follows: 

• Based on risks posed to handlers by the active ingredient, EPA may establish active
ingredient-specific (a-i specific) handler requirements for end-use products containing 
that auive ingredient. If such risks are minimal, EPA may choose not to establish a
i-specitic handler requirements. 

• EPA establishes handler PPE requirements for most end-use products, based on each 
prodw t 's acute toxicity characteristics. 

• If a-·<-.lfh!Ctfic requirements have been established, they must be compared to the end
use-product-specific PPE. The more stringent choice for each type of PPE (i.e., 
body wear, hand protection, footwear, eyewear, etc.) must be placed on the label of 
the end-use product. Engineering controls are considered more stringent than PPE 
requi rentents. 

Occupational-Use Products 
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EPA is establishing a-i-specific requirements for some occupational handlers for captan. 
Caplan is classified as a Group B2 carcmogen and has a toxicological endpoint of concern for 
shorHerm exposures due to possible developmental effects. 
The risk assessment for occupational handlers indicates that MOE's and cancer risks for 
dermal and mhalation exposure were a problem at baseline attire in many handling scenarios. 
EPA is requiring active-ingredient-based protections for handlers of captan in all these 
exposure siruations. 

Risks were acceptable, in most instances, for occupational mixers/loaders of wettable 
powder formulations when chemical-resistant gloves and a dust/mist respirator were used in 
addition to baseline attire. (The MOE for loading the hopper for seed piece treatment would 
he 250 with the addition of a dust/mist respirator.) The risks for mixer/loaders of wettable 
powder formulations to support aerial applications are unacceptable (50) even with the 
addition of chemical-resistant gloves and a respirator. However, EPA is persuaded that risks 
would be acceptable for such mixers and loaders if chemical-resistant aprons were also 
required. EPA has no specific data upon which to estimate the reduction in exposure to 
mixers and loaders with the addition of a chemical-resistant apron, however, the Agency 
believes that the reduction would adequately mitigate the risks. In addition, EPA notes that 
100 percent inhalation absorption was assumed in the exposure/risk assessment. Inhalation 
absorption is !1kely to be in the range of 50%. which would result in an MOE of 77 even 
before a chem1cal--resistant apron are added. 

Risks wer,; acceptable for occupational mixers/loaders of liquid formulations only when 
chemical-resistant gloves were added to baseline attire. 

Risks for applicators using motor-driven ground application equipment were acceptable at 
baseline attire Risks for applicators using aerial equipment were also acceptable at baseline. 
The Pesticide Handlers Exposure Database (veri.!) does not contain sufficient data to 
estimate exposure to applicators using aircraft with open cockpits. Therefore, the exposure 
and risk assLossment for aerial applicators was estimated using enclosed cockpits. Although 
the vast maJority of aerial applicators use aircraft with enclosed cockpits, EPA does not have 
concerns for handlers who may apply captan using aircraft with open cockpits, since the 
MOEs for enllosed cockpits are in the thousands. 

Risks for applicators using handheld application equipment were acceptable with the 
addition of chemical-resistant gloves to baseline attire. Likewise, the risks to persons 
handling recently treated commodities, such as soil, seed, seed pieces, harvested fruit and 
nuts, and ornamental cuttings and transplants are acceptable only with the addition of 
chemical-resistant gloves to baseline attire. EPA notes that the MOE for professional lawn 
care operators is slightly less than 100 (93). However, EPA is not imposing additional PPE 
at this time for the following reasons. First, the PI-lED data for that scenario are limited and 
additional data are being collected for the scenario through the Outdoor Residential Exposure 
Task Force .. The risks for this scenario will be reassessed when the additional data are 
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available. Secondly, the risks for these handlers will be further reduced by EPA's 
requirement that they wear dust/mist respirators while performing mixing/loading activities, 
although EPA has no specific data upon which to estimate the extent of the reduction in 
exposure. Finally, the risk assessment assumes 100% inhalation absorption, whereas 
inhalation absorption is likely to be in the range of 50%. 

EPA has no data upon which to assess the risks to handlers placing commodities into or 
removing them from captan dipping solutions by hand. However, EPA believes the 
exposures would be potentially higher than those to persons handling recently treated 
commodities. Therefore, EPA is requiring persons participating in hand dipping operations 
to wear a chemical-resistant apron and chemical-resistant gloves in addition to baseline attire. 

The risks in industrial settings to handlers adding captan as a preservative/fungicide to 
products (including paints, plastics, vinyl, rubber, adhesives, and cosmetics) are similar to 
the risks to mixers/loaders in agricultural situations. Therefore, chemical-resistant gloves 
will be required for such handlers. In addition, a dust/mist respirator will he required when 
wettable powder formulations are handled. 

The occupational risks from handling (or using) most products where cap tan is added in the 
manufacturing processes is low due to the low anticipated exposure. A reasonable worse
case scenarin representing these exposures is the exposures to occupational wallpaper hangers 
and occupational painters to wallpaper paste and paint respective:ly. The risks were 
acceptable to such handlers at baseline attire when applying the paste/paint with a brush. 
However, risk> to occupational painters applying captan-containing paint with a sprayer are 
acceptable only when a dust/mist respirator is added to baseline attire. EPA has no direct 
regulatory authority over most such paint when the paint label does not claim pesticidal 
properties. Therefore. EPA is requiring on the labels of captan products with directions for 
use as a paint additive, directions that c:aptan treated paint carry a requirement for a dust/mist 
respirator for painters applying the paint with a sprayer. 

EPA is concerned about the eye irritation potential of captan, since it is classified as a 
severe irritant and there are reports of incidents from California. However, rather than 
establishing a.;.·specific protective eyewear requirements, EPA will require protective 
eyewear for handlers when the end-use product is classified as toxicity category I or II for 
eye irritation potential. 

WPSand NonWPS uses: 

Since potential handler exposure is similar for WPS and nonWPS uses, the a-i-specific 
handler requirements (specified in Section V) do not differentiate between WPS and nonWPS 
occupational liSt's of captan end-use products. 
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Homeowner-Use Products 

EPA is not establishing a-i-specific requirements for homeowner handlers for captan. The 
risk assessments for homeowner exposures using a garden hose-·~nd sprayer for lawn and 
garden treatments, applying captan-containing paint or wallpaper paste, or using captan
containing pet products, hand soaps, and cosmetics are acceptable even assuming that no 
protective attire is worn. 

EPA is establishing a-i-specific PPE recommendations for some homeowner handlers for 
captan. EP i\ believes that prudent safety practices indicates that homeowners should wear 
long-sleeve sh trts, long pants, shoes, and socks while applying cap tan as a spray. In 
addition, the potential for severe eye irritation warrants a recommendation for the use of 
protective eyewear, such as shielded safety glasses, when applying captan as a spray. 

Post-Application/Entry Restrictions 

Occupational-Use Products (WPS Uses) 

Restricted-entry intervals, early-entry PPE. and "double" notification: 

The interim Worker Protection Standard (WPS) restricted-entty intervals (REfs) for 
agricultural workers are based solely on the acute dermal toxici1y and skin and eye irritation 
potential of rh,, active ingredient. In addition, the WPS retains two types of REI's established 
by the Agem} before the promulgation of the WPS: (1) product-specific REI's established on 
the basis of adequate data, and (2) interim REI's that are longer than those that would be 
established under the WPS. 

The WPS prohibits routine entry to petjorm hand labor tasks during the l&i and requires 
PPE to be 11om for other early-entry tasks that require contact with treated sutjaces. 

"Double" !Wlification is the statement on the labels of some WPS pesticide products 
requiring emplovers to notify workers about pesticide-treated areas orally as well as by 
posting of the treated areas. The interim WPS "double" notification requirement was 
imposed if the active ingredient is classijied as toxicity category I for acute dermal toxicity or 
skin irritation ,?otential. 

During the reregistration process, EPA establishes REI's, early-entry PPE, and double 
notification requirements based on consideration of all available relevant information about 
the active ingredient, including acute toxicity, other adverse effects, epidemiological 
information, and post-application data. 

EPA is establishing a 12-hour restricted-entry int(:rval for all crops and use-sites (e.g., soil
directed applications) except for grapes and ornamental crops. The exposure/risk 
assessments indicate that risks from post-application exposures to most crops should be 
acceptable t1 mutine entry is delayed for 12 hours after application. 
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EPA is establishing a 5-day restricted-entry interval for grapes and ornamental crops. The 
assessments indicate that risks from post-application exposures to these crops should be 
acceptable if routine entry is delayed for 5 days after application. Data indicate reentry 
workers' contact with treated surfaces of these crops is likely to result in significantly higher 
exposure than for other captan-treated crops. The Agency notes that, at this time, EPA has 
granted to the rose industry an exception to the WI'S prohibition on routine entry t:o perform 
harvesting and other hand-labor tasks. That exception, among other provisions, limits entry 
by workers to perform hand labor tasks in roses to three hours per worker per day. The 
post-application exposure/risk assessment for captan on ornamentals indicates that, after at 
least twelve hours following application, post-application risks would be acceptable provided 
workers were limited to three hours or less exposure per day. Therefore, EPA will continue 
to allow the WPS exception that permits early entry by workers to perforn1 hand labor tasks 
on roses to apply roses to which captan has been applied. 

The following is the early-entry PPE required for all in-scope WPS uses of products 
containing captan: coveralls, shoes, socks, chemical-resistant gloves. and protective eyewear. 
EPA has determined that double notification is not required. Protective eyewear is required 
because captan is classified as toxicity category I for eye irritation potential. 

In addition to the entry restrictions discussed above, EPA is establishing additional post
application requirements due to eye irritation concerns. Under the Worker Protection 
Standard, a 48-hour restricted-entry interval would be established for captan, since the active 
ingredient is classified as toxicity category I for eye irritation potential. During the 
reregistration evaluation, the Agency considered whether to impose a 48-hour REI due to eye 
irritation concerns. However, by the end of the 48-hour interval, the residues from captan 
would not necessarily have dissipated to a level where eye irritation is no longer a concern. 
Depending on plant growth, rainfall, and the timing and type of irrigation, residues of eye 
irritation concern might exist for seven days or more following application. In several 
studies, it wa, noted that the residues of captan did not dissipate appreciablly over the time of 
the study. Due to the uncertainties in determining a set time interval when eye irritation 
from residues are no longer a concern and the economic urgency for the use captan at a time 
that coincides with necessary hand-labor tasks, such as harvesting, the Agency sought an 
alternative to a 48-hour (or other length) REI as a means of adequately mitigating eye 
irritation concerns. To mitigate eye irritation concerns from post-application exposures, the 
Agency is requiring that, for at least seven days following the application of captan: 

• at least one container designed specifically for flushing eyes is available in operating 
condition at the WPS-required decontamination site for workers entering the area 
treated with captan. and 

• workers are informed orally, in a manner they can understand: 
-- that residues in the treated area may be highly irritating to their eyes, 
--that they should take precautions, such as refraining from rubbing their eyes, to 
keep the residues out of their eyes. 
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~- that if they do get residues in their eyes, they should immediately t1ush their eyes 
with the eyet1ush container that is located at the decontamination site:, and 
~~ hov. to operate the eyet1ush container. 

At this time. captan is not a candidate for a 4~hour REI, since it is classified as a probable 
human carcin•.Jgen (group B2), and there are short~term dermal endpoints of concern. 

Occupational-Use Products (NonWPS Uses) 

Since EPA has concerns about post-application exposures to persons after nonWPS 
occupational uses of captan to ornamentals plants and turfgrass, it is establishing entry 
restrictions lor those nonWPS occupational uses of captan. The Agency has determined that 
restricting emry into treated areas after liquid applications until sprays have dried and after 
dry applications until dusts have settled is a prudent safety practice applicable in settings, 
such as goll-course sites, landscape plantings, and other locations where captan is applied to 
plants as a :<pray or dust. 

EPA is not establishing entry restrictions at this time for nonWPS occupational uses of 
captan including use of captan-containing paint and wallpaper paste, pet products, and hand 
soaps, cosmetics. The anticipated frequency, duration, and degree of exposure following 
non WPS occupational applications and uses involving these products do not warrant special 
risk mitigati<m measures. 

Homeowner-Use Products 

Since EPA has concerns about post-application exposures to homeowners following 
application of captan to ornamentals plants and turfgrass at residential sites, it is establishing 
entry restrictions for uses of captan at residential sites. The Agency has determined that 
restricting entry into treated areas after liquid applications until sprays have dried and after 
dry applications until dusts have settled is a prudent safety practice applicable in residential 
settings when captan is applied to plants as a spray or dust. 

EPA is not establishing entry restrictions at this time for uses of captan at residential sites, 
including use of captan-containing paint and wallpaper paste, pet products, hand soaps, and 
cosmetics. The anticipated frequency, duration, and degree of exposure following such 
applications and uses at residential sites do not warrant special risk mitigation measures. 

Other Labeling Requirements 
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The Agency is also requiring other use and safety infonnation to be placed on the labeling 
of all end-use products containing captan. For the specific labeling statements, refer to 
Section V of this document. 
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(RED SECTION V - LABELING REQUIREMENTS) 

LABELING REQUIREMENTS FOR END-USE PRODUCTS 

The labels and labeling of all products must comply with EPA's current regulations and 
requirements as specified in 40 CFR 156.10 and other applicable notices. All end-use 
product labels [e.g. multiple active ingredient (MAl) labels, SLN's, and products subject to 
generic data exemption) must be amended such that they are consistent with the basic 
producer lahe!s. See Appendix A for appropriate rates and restrictions for those supported 
uses. 

OCCUPATrONALIHOMEOWNER PROTECTION 

PPE/Engineering Control Requirements for Pesticide Handlers 

For sole-active-ingredient end-use products that contain captan, the product labeling 
must be rev1sed to adopt the handler personal protective equipment and/or engineering 
control re4uirements set forth in this section. Any conflicting PPE requirements on the 
current laheiing must be removed. 

For multiple-active-ingredient end-use products that contain captan, the handler 
personal protective equipment and/or engineering control requirements set forth in this 
section must be compared to the requirements on the current labeling and the more 
protective must be retained. For guidance on which requirements are considered more 
protective. 'Ce PR Notice 93-7. 

Products Intended Primarily for Occupational Use 

Active-Ingredient-Specific PPE or Engineering Control Re9llirements 

EPA is not establishing active-ingredient-specific engineering controls for any 
occupational uses of captan end-use products. 

EPA is establishing active-ingredient-specific PPE for some occupational uses of 
captan end-me products. 

For wettable powder and dust formulations: 

"Applicators and other handlers (other than mixers and loaders) must wear: 
--long-sleeved shirt and long pants and 
--shoes plus socks. 
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Chemical-resistant gloves* are also required when using hand-held application 
equipment and when handling recently treated commodities, such as soil, seed, seed 
piec~s. harvested fruit and nuts, and ornamental cuttings and transplants. 

A chemical-resistant apron and chemical-resistant gloves* are also required for 
handlers placing commodities into or removing them from capt an dipping solutions by 
hand 

Mixer' and loaders must wear: 
--long- sleeved shirt and long pants. 
--shoes plus socks, 
--chemical-resistant gloves*, 
--a dm-limist filtering respirator (MSHA/NIOSH approval number prefix TC-21C). 
If mixmg and loading to support aerial application. a chemical-resistant apron is also 
required." 

For liquid formulations: 

"Applicators and other handlers must wear: 
--long-sleeve shirt and long pants, 
--shoes plus socks. 
Chemical-resistant gloves* are also required (1) WHEN mixing and loading, (2) when 
using hand-held application equipment and (3) when handling just treated 
commodities, such as soil, seed, seed pieces, harvested fruit and nuts, and ornamental 
cuttings and transplants. 

A chemical-resistant apron and chemical-resistant gloves* are also required for 
handle•·s placing commodities into or removing them from captan dilpping solutions by 
hand 

* For I he glove statement, use the statement established for captan through the 
instrucrions in Supplement Three of PR Notice 93-7. 

For formulations that contain directions for use as a IJraint additive: 

Place un the labeling near the beginning of the use directions for paint additives, the 
following statement: 

"When this product is used as a paint additive, the label on each paint container mus[ 
sta[e that painters must use a dust/mist respirator when applying the paint with a spray 
equipment." 

50 
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Determining_PPE Requirements for End-use Product Labels 

The PPE that would be established on the basis of the acute toxicity category of the 
end-use product must be compared to the active-ingredient-specific personal protective 
equipment specified above. The more protective PPE must be placed on the product 
labeling. FN guidance on which PPE is considered more protective, see PR Notice 93-7. 

Placement i!l LabelinL! 

The personal protective equipment requirements must be placed on the end-use 
product labeling in the location specified in PR Notice 93-7, and the format and language 
of the PPF requirements must be the same as is specified in PR Notice 93-·7. 

Products Intended Primarily for Homeowner USI~ 

Minimum . .l..baseline) PPE Requirements 

The PPE recommended for captan end-use products that are intended primarily for 
homeowner use for use as a spray on garden plants or lawns is: 

"Users should wear a long-sleeve shirt, long pants, shoes, and socks when using this 
producr. In addition, users should wear protective eyewear, such as shielded safety 
glasses. because this product is a severe eye irritant." 

Determining PPE Requirements for End-Use Product Labels 

The PPE. if any, that would be established on the basis of the acute toxicity category 
of each en<J .. use product must be compared to the active-ingredient-specific personal 
protective equipment specified above. The more protective PPE must be placed on the 
product laheling. A requirement is considered more protective than a recommendation 
(e.g .. "must wear" is more protective than "should wear"). For guidance on which PPE is 
considered rnore protective, see PR Notice 93-7. 

Placement _in Labeling 

The personal protective equipment requirements and recommendations must be placed on 
the end-use product labeling immediately following the precautionary statements in the 
labeling section "Hazards to Humans (and domestic animals)." 



Entry Restrictions 

For sole-active-ingredient end-use products that contain captan, the product labeling must 
be revised tn adopt the entry restrictions set forth in this section. Any conflicting entry 
restrictions un the current labeling must be removed. 

For multipk-active-ingredient end-use products that contain captan the entry restrictions 
set forth in th:s section must be compared to the entry restrictions on the current labeling and 
the more protective must be retained. A specific time period in hours or days is considered 
more protective than "sprays have dried" or "dusts have settled." 

Products Intended Primarily for Occupational Use 

WPS Use~ 

Restricted-entry interval: 

A 5-day REI is required for grapes and ornamental plants, including turf grown for sod. A 
12-hour r"stricted-entry interval (REI) is required for all other crops. 

"Exception: if the product is soil-injected or soil-incorporated, the Worker Protection 
Standard, under certain circumstances, allows workers to enter the treated area if there will 
be no contact with anything that has been treated." 

Early-entry personal protective equipment (PPE): 

The PPE required for early entry is: 
-- coveralls. 
-- chemical-resistant gloves, 
-- shoes plus socks, and 
-- protecti vc eyewear. 

Eye Irritation Warnings: 

The following statements must be placed on the labeling of every captan end-use product 
that contains directions for WPS uses. 

"Special Eye Irritation Provisions: This product is a severe eye irritant. Do not enter or 
allow workers to enter a treated area within 7 days of application, unless the following 
safety measures have been taken: 
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(1) At least one container designed specifically for flushing eyes must be available in 
operating condition at the WPS-required decontamination site intended for workers entering 
the treated area. 
(2) Worker~. must be informed, in a manner they can understand: 

-- that residues in the treated area may be highly irritating to their e:yes, 
--that they should take precautions, such as refraining from rubbing their eyes, to 
keep the residues out of their eyes, 
-- that 1f they do get residues in their eyes, they should immediately flush their eyes 
using the eyeflush container that is located at the decontamination site or using other 
readily available clean water, and 
-- hl'w w operate the eyeflush container. 

Placement in labeling: 

The REI must be inserted into the standardized REI statement required by Supplement 
Three of PR Notice 93-7 . 

The PPE required for early entry must be inserted into the standardized early-entry PPE 
statement required by Supplement Three of PR Notice 93-7. 

The double notification statement must be placed into the Agricultural Use Requirements 
box as requtred by Supplement Three of PR Notice 93-7. 

NonWPS_u~~~ 

Entry restrictions: 

The Agency is establishing the following entry restrictions for nonWPS occupational 
uses of captan end-use products: 

For liqutd applications for use on plants, including ornamentals and turfgrass: 
"Do not enter or allow others to enter the treated area until sprays have 
dried 

For dry applications for use on plants, including ornamentals and turfgrass: 
"Do not enter or allow others to enter the treated area until dusts have 
settled " 

Placement in labeling: 
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If WPS uses are also on label -- Follow the instructions in PR Notice 93-7 for 
establishing a Non-Agricultnral Use Requirements box, and place the appropriate nonWPS 
entry restrictions in that box. 

If no WPS uses are on the label -- Place the appropriate nonWPS entry restrictions in the 
Directiom f< •r Use, under the heading "Entry Restrictions." 

Products Intended Primarily for Homeowner Use 

Entry restrictions: 

The Agency is establishing the following entry restrictions for all homemvner uses of 
captan end-usc products: _ 

For liquid (spray) applications for use on plants, including gardens, houseplants, and 
lawns: 

"Do not allow people or pets to touch treated plants until the sprays have 
dried 

For dry applications on plants, including gardens. houseplants., and lawns: 
"Do not allow people or pets to enter the treated area until dusts have settled." 

Placement in labeling: Place the appropriate entry restrictions in the Directions for Use, 
under the heading "Entry Restrictions .. , 

Other Labe)ing Requirements 

Products Intended Primarily for Occupational Use 

The Agency is requiring the following labeling statements to be located on all end-use 
products comaining captan that are intended primarily for occupational use. 

Applicatio[l Restrictions 

Registrants: use the following statement on end-use products containing directions for 
use on plants or soil: 

"Do not apply this product in a way that will contact workers or other persons, 
either directly or through drift. Only protected handlers may be in the area 
during application." 
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Registrants: use the following statement on end-use products containing directions for 
use in manufacturing or industrial settings as an additive or preservative: 

"Do not use this product in a way that will contact workc~rs or other persons." 

Registrants: no application restriction is needed on products such as cosmetics or 
hand s<~aps. 

Engineering Controls 

Registrants: use the following statement on end-use products containing directions for 
use ,ln plants or soil: 

"When handlers use closed systems, enclosed cabs, or aircraft in a manner that 
meels the requirements listed in the Worker Protection S1tandard (WPS) for 
agricultural pesticides (40 CFR 170.240(d)(4-6), the handler PPE requirements 
may he reduced or modified as specified in the WPS." 

Registrants: no engineering control statement is needed on products containing 
directi<ms for use in manufacturing or industrial settings as an additive or 
preservative) or on products such as cosmetics or hand soaps. 

User Safetv_Reguirements 

"Follow manufacturer's instructions for cleaning/maintaining PPE. If no such 
instructions for washables, use detergent and hot water. Keep and wash PPE 
separately from other laundry." 

User Saft't_y .. Recommendations 

• ., Users should wash hands before eating, drinking, chewing gum, using 
tobacco. or using the toilet." 

• ., Users should remove clothing immediately if pesticide gets inside. 
Then wash thoroughly and put on ckan clothing." 

• "Users should remove PPE immediately after handling this product. 
Wash the outside of gloves before removing. As soon as possible, wash 
thoroughly and change into clean clothing. " 

Skin Sensi.ti_zer Statement 

"This product may cause skin sensitization reactions in some people." 
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Products Intended Primarily for Home Use 

Application Restrictions 

Registrants· use the following statement on end-use products containing directions for use 
on plants m soil: 

"Do not apply this product in a way that will contact any person or pet, either 
directly or through drift. Keep people and pets out of the area during 
application." 

Registrants no application restriction is needed on products such as cosmetics, hand 
soaps, or pe! products. 

User Safej} Recommendations 

• "Users should wash hands before eating. drinking, chewing gum, using 
tobacco, or using the toilet." 

• "Users should remove clothing immediately if pesticide gets inside. 
Then wash thoroughly and put on clean clothing." 

Skin Sensitizer Statement 

"Th1s product may cause skin sensitization reactions in some people." 

cc: P. Deschamp, RCAB (7509C) 
Correspondence File 
Chemical File (081301) 
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